Non-surgical reduction of septal myocardial mass was performed with success in a 48-yearold male with hypertrophic obstructive cardiomyopathy. Angioplasty balloon inflated in the first septal branch of the left anterior descending artery dramatically reduced the pressure gradient across the outflow tract of the left ventricle. Following injections of absolute alcohol into the artery with the balloon kept inflated induced a small septal myocardial infarction. By hemodynamic evaluation, the peak pressure gradient of 108 mmHgbefore the procedure was decreased to 30 mmHg.Clinical improvement in NewYork Heart Association (NYHA)functional class was obtained. At 3-month follow-up, the patient was doing quite well; the gradient was only 10 mmHg at rest and 25 mmHg with Valsalva maneuver. (Internal Medicine 38: 585-589, 1999) 
Introduction
In patients with hypertrophic obstructive cardiomyopathy (HOCM), negative inotropic agents such as verapamil and betablockade effectively reduce the pressure gradient across the outflow tract of the left ventricle (1, 2) . The pharmacological effects, however, are not always sufficient to improve the hemodynamicsand symptoms.In the patients with severe obstruction, septal myectomy(3), and mitral valve replacement (4), or implanted dual chamber pacing (5) have been employed as an alternative measures. It was reported recently (6-9) that non-surgical septal reduction of myocardial mass to reduce the pressure gradient with interventional catheterization improves symptoms. Here, we report an experience of a middle aged man with HOCM with intractable episodes of angina and dyspnea on exertion whowas successfully treated with the interventional therapy.
Case Report
The patient was a 48-year-old male with HOCM. He was noted to have a heart murmur in childhood. showed the QS pattern in leads V2 and V3, but a major ST-T change was not shown. On echocardiogram, the left ventricular ejection fraction was 72%and the systolic anterior movement had disappeared, and on MRI, the thickness of hypertrophied septum was reduced. He was treated by 25 mg of atenolol and 120 mg of verapamil, and his symptomswere improved to NYHA Class II.
Discussion
A significant number of patients with HOCM may suffer from angina, dyspnea on exertion and syncope (10) . There are some distinct strategies for the management of HOCM.The pharmacological measure using a beta-adrenoceptor blockade and the calcium channel blocker verapamil is common, though the effects are not always sufficient to control the symptoms (2, 9) .
It is known that surgery with septal myectomy and mitral valve replacement are effective to reduce the pressure gradient across the outflow tract of the left ventricle and to managethe clinical symptomatology (3, 4) . Myotomy with open chest sur- Figure 3 . Echocardiographic images of long-axis view before and after septal reduction. Both pictures were taken at the peak of R wave in ECGmonitor. Just before the procedure (A), hypertrophied basal septum was shown. At the 3-month followup (B), the thickness of the basal septum was slightly reduced. Table 1 gery may contribute to the hemodynamicand clinical benefits, but myotomyremains a complicated operation with surgical risk of death at close to 5% (9) . Dual chamber pacing interferes with narrowing of the outflow tract by shortening the A-V interval and modifying the sequence of ventricular depolarization (5). The outflow gradient can be reduced by the pacing, though, it is not clear whether or not symptomatic benefit can be achieved and the natural history is improved. Non-surgical reduction of septal myocardial mass with occlusion of the first septal branch of the left anterior descending artery is undoubtedly less invasive and a safer measure with sufficient therapeutic effect to the pathophysiology, compared with surgical myectomyand mitral valve replacement. Eighteen patients were treated with the procedure with success (6). The reduction of pressure gradient across the outflow tract could be confirmed easily with the angioplasty balloon inflation in the septal artery.
Septal infarction maycause acute complications, such as lethal arrhythmia, A-Vconduction disturbance and it may chronically develop left ventricular dysfunction with remodeling of the myocardium (ll). In the present case, just after the procedure and at the 3-month follow-up, the pressure gradient was almost gone associated with symptomatology. Valsalva maneuver, though, increased the pressure gradient, indicating that a slight obstruction remains.
There wasno major complication with this procedure in our patient. The size of septal myocardial infarction was small and the left ventricular function was preserved. There have been several reports (6) (7) (8) on the complications of the procedure, such as ventricular arrhythmia including ventricular fibrillation. Seggewiss et al (7) reported complete heart block in 20% of the patients requiring permanent pace-maker implantation and an 86-year-old womandied with ventricular fibrillation after the successful intervention. Transient occlusion of the left anterior descending artery due to alcohol leaking down the main lumen of the artery was reported (6) . The angioplasty balloon must be kept inflated in the septal artery at least for a few minutes after the infusion of absolute alcohol. And, informed consent from the patient is crucial for the procedure. Although, the non-surgical septal reduction procedure reduces obstruction and improvessymptoms, no objective clinical benefit or favorable effect on natural history of HOCM has been documented. More clinical trials including a prospective study are necessary.
